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Introduction
The current paper examines a multinational firm's choice between different modes of foreign direct investment (FDI). In particular, we let the firm choose between the following strategies for selling goods in the host country: (i) greenfield investment, i.e., setting up a plant in the host country to produce goods locally; (ii) acquisition of a local firm and its production capacity (M&A); (iii) cooperation with a local firm by setting up a joint venture; (iv) exporting goods produced in an existing plant in the home country. We show that the profitability of greenfield investment has an important indirect effect on the choice of a joint venture or a merger, since it determines the outside option of the potential acquisition target or joint venture partner.
Hence, even if greenfield investment is not observed in equilibrium, it makes target/partner firms agree to deals they would otherwise not have agreed to.
In particular, we find that if greenfield investment is a viable option and the other FDI modes involve sufficiently low fixed costs, a joint venture will be agreed to by the local firm, and the multinational prefers a joint venture to a merger. Furthermore, the multinational prefers a merger to greenfield investment if the fixed cost of greenfield investment is sufficiently large. If greenfield investment is less profitable than exporting, local firms may refuse to participate in a joint venture, leaving the multinational to choose between M&A and exporting.
Foreign direct investment (FDI) has received an enormous amount of attention in the literature. 1 Most of this literature has dealt exclusively with a single mode of FDI, mainly greenfield investment, and to a lesser extent with international mergers and acquisitions (M&As) and joint ventures. This pa-per, however, is not the first to explore the interdependence between different modes of FDI. It is closest to Bjorvatn (2004) who considers the interaction between M&A, greenfield investment and trade. 2 The novelty of our paper is that we allow for the possibility to form a joint venture, and that we endogenize the synergies that make a merger or a joint venture attractive options for the multinational. In particular, we assume that these synergies are the result of joint investments into cost reduction. The different incentives that M&As and joint ventures create for this investment -in addition to the different strategic effects on host market competition -create trade-offs for the choice between FDI modes. Another difference is that we allow the multinational to serve the foreign market through exports if a merger or joint venture offer has been declined; this, too, has implications for the choice of market-entry mode. 3 
The Model
In order to keep the model as simple as possible, we assume that there are two local firms in the host country, and a single multinational firm that considers how to enter this country's market. The multinational has the following options: it may acquire a local firm; it may cooperate with a local firm by setting up joint venture; it may choose greenfield investment, i.e., set up a plant in the host country; and it may export goods produced in an existing plant in its home country. If the multinational proposes a merger or a joint venture, it makes a take-it-or-leave-it offer to one of the (identical) local firms. Since the local firms are ex ante symmetric, it does not matter which local firm will be the potential target. We will label the multinational firm as firm 1, and the potential target as firm 2, leaving firm 3 as an independent producer in all scenarios. In case of a merger, only firm 1 survives, firm 2 becomes firm 1's division.
Mergers and joint ventures differ from greenfield investment, because they offer the participating firms the possibility to realize synergies. These syner- Due to quadratic, quasi-linear preferences in the host country, the inverse demand function is given by p = a − bQ with p denoting the equilibrium price for an aggregate supply of Q. The marginal cost of production without any cost saving by a merger or a joint venture is equal to c with c < a.
However, if the multinational serves the market by exports, an additional trade cost of size t per unit of exports arises, where t ≤ (a − c)/3. The latter assumption will guarantee that exporting yields non-negative profits.
Furthermore, we assume that greenfield investment requires a fixed cost of size F . We make the simplifying assumption that the other FDI modes do not involve fixed costs. Hence one can view F as the differential fixed cost of greenfield investment relative to M&A and joint ventures. 5 If the multinational exports, profit maximization by all three firms leads to individual production levels of
5 Obviously introducing fixed costs only for greenfield investment restricts the type of FDI mode choices one observes in equilibrium. However, this assumption allows us to highlight the indirect role that greenfield investment plays in determining the choice between M&A and joint venture. This role comes about because the profitability of greenfield investment determines that outside opportunities of firm 2. It is straightforward to check how the introduction of (different) fixed costs for M&A and joint ventures would affect the choice of FDI mode.
and profits of
respectively, where q i and Π i denote individual production and profits of firm i. The superscript T denotes the exporting regime.
Modes of Foreign Direct Investment
In this section we discuss in more detail the different FDI modes, and provide equilibrium outputs and profits for each FDI mode. These profits will be compared in the next section to determine the equilibrium FDI mode.
Greenfield Investment
Greenfield investment, denoted by the superscript GF , allows the multinational to produce with marginal cost c in the host market. The individual equilibrium production levels of all three firms coincide, i.e.,
and the profits of the multinational differ only by the fixed cost F from the profits of the local firms:
Using (2) and (4) it is straightforward to show that the multinational will prefer to make a greenfield investment rather than to serve the foreign market by exports if F is less thanF
Note that F ≤F is also the condition for greenfield investment to be a credible threat if the merger or joint venture proposal is turned down by firm 2. If condition (5) is fulfilled, any merger offer larger or equal to Π GF 2 will be accepted by firm 2. If condition (5) is not fulfilled, a merger will be accepted only if the acquisition price is larger or equal to Π T 2 . Hence the acquisition payment is lower if greenfield investment is credible. The acceptance of a joint venture by the local firm similarly depends on the credibility of greenfield investment.
Joint Venture
In case of a joint venture, denoted by the superscript J, the market structure does not change as all firms remain independent. Both the local firm, assuming that it has agreed to a joint venture, and the multinational may reduce marginal costs. However, these cost-reducing investments are not contractible when agreeing on a joint venture. This may be due to imperfect monitoring of investments by the other party or to the impossibility to prove an insufficient investment in the courtroom, so that both investments are voluntary contributions to a joint cost reduction. Furthermore, since the local firm remains independent, it is more productive as it would be as a dependent division of the multinational in case of a merger. Let ζ J denote the marginal cost after investments have been made. Marginal cost ζ J is equal to
where I 1 (I 2 ) denotes the investment of firm 1 (2). The parameter γ measures the general efficiency of investments, whereas β, 0 < β ≤ 1, expresses the relative disadvantage of the multinational relative to a local firm in carrying out an investment in an unfamiliar environment.
In the product market, both the local joint venture firm and the multinational compete against each other and the independent local firm. The respective output and profit levels (gross of any investment costs) are equal
In case of a joint venture, both firms maximize their profits w.r.t. their investments independently. Investment costs are assumed to be quadratic, so that profits including investment costs are equal tõ
respectively. The parameter δ measures the marginal cost of investment. The tilde denotes equilibrium profits on the product market after best-response outputs have been determined.
The first-order conditions yield the equilibrium investment levels
A necessary condition for an interior solution is
Note that (12) and a > c guarantee that
The equilibrium investment levels imply equilibrium profits of
The asterisk denotes equilibrium profits after optimal cost-reducing investments have been made.
Due to
both firms' profits rise with the efficiency parameters. In particular, also the local firm is interested in forming a joint venture with a strong multinational.
Merger and Acquisition
In case of a merger, denoted by the superscript M, the multinational is able to determine investments for both divisions, 1 and 2. On the product market, firm 1 (i.e., the parent firm) competes only with firm 3. Within this duopoly, the respective output and profit levels (gross of any investment costs) are equal to
where ζ M is the marginal cost after investments I 1 and I 2 have been made by the respective divisions. The marginal cost ζ M is equal to
The role of the general efficiency parameter γ remains unchanged but β, expressing the relative disadvantage of the multinational in making investments in the host country, applies to both divisions' investments now. The profit of the merged firm is
An interior solution is guaranteed if
Condition (20) is met if condition (12) holds, because the difference between (20) and (12) is positive due to a > c and 0 < β ≤ 1:
The optimal investment levels are equal to
which imply equilibrium profits of the merged firm of
Profits increase with the efficiency parameters γ and β and decrease with the cost parameter δ. Due to
there is a positive lower bound for the profit of the merged firm. Note also that this profit is gross profit, not taking into account the acquisition price of the target firm. The acquisition price, in turn, depends on the credibility of greenfield investment or exporting, respectively.
Equilibrium FDI Mode
In case of a credible greenfield investment threat, the acquisition price for the target firm in case of a merger is equal to (a−c) 2 /16b, i.e., equal to the profit the target would realize if it faced competition from the multinational's local subsidiary (and the other local firm). Furthermore, this is also the minimum profit a local firm can guarantee itself when being invited to form a joint venture. The local firm is therefore better off with a joint venture if its profit
2 is larger than its profit when rejecting the offer and facing competition by a multinational firm, i.e., a profit of size (a − c) 2 /16b. Hence, the local firm will accept the joint venture if
which is always true according to (13). Expression (25) proves Lemma 1:
The local firm agrees to a joint venture if greenfield investment is a credible threat.
Since the multinational can be sure that its potential target will accept a joint venture, it has the choice among all possible types of FDI modes.
Lemma 2 has the result.
Lemma 2
The multinational prefers a joint venture to a merger if greenfield investment is a credible threat. It prefers a merger to a greenfield investment if the fixed cost of greenfield investment is sufficiently big.
Proof: Due to (24), the merger profit Π M * 1 minus the acquisition price will never be less than 7(a − c) 2 /144b, which is larger than the greenfield profit 
Condition (26) can be written as
which is positive in the relevant range. 6 Note that it could well be the case that a merger dominates greenfield investment irrespective of the size of F , as long as F still supports the credibility of greenfield investment. Expression (24) gives the gross merger profit without any cost saving and is thus a lower bound for the after merger profit.
Lemma 1 and Lemma 2 prove Proposition 1:
Proposition 1 If greenfield investment is a credible threat and greenfield investment involves a sufficiently large fixed cost, both the multinational and a local firm agree upon a joint venture.
The outside option for both the potential target of a merger and a local firm invited to form a joint venture improves if greenfield investment is not a credible threat. In this case, the local firm can guarantee itself a profit
, which is larger than Π 
This comparison depends on the size of trade cost t. Obviously, condition 
Expression (29) increases with δ and approaches 7(a − c) 2 /144b as δ → ∞.
Hence, the local firm rejects a joint venture proposal for sufficiently large δ and t.
While it not clear whether a joint venture will be preferred by both parties, the preference of the multinational is obvious. The joint venture profit Π J * 1 does not depend on the credibility of greenfield investment, but the acquisition price in case of a merger is larger with exporting than with a credible greenfield investment threat. Hence, the net profit of a merger will be less under the threat of exporting than with a credible greenfield investment So far, we have assumed that both merger and joint ventures do not require any fixed costs. Including (different) fixed costs across the board may change the equilibrium FDI mode. Although no general preference order can be derived, we are able to explore the relative advantage of a joint venture to a merger depending on the efficiency parameters β and γ. We find that joint ventures (mergers) are relatively more attractive for the multinational, the more (less) efficient cost-reducing investments are. For a low productivity of the multinational, merger profits are relatively larger (smaller) for low (high) levels of general efficiency.
Concluding Remarks
This paper examined the determinants of a multinational firm's choice between greenfield investment, acquisition of a local firm, cooperation with a local firm through a joint venture, and exporting. We assumed that for M&A and a joint venture to yield synergies the participating firms had to make additional investments. We found that there exist a strong interdependence between the different modes of FDI. In particular, we showed that the profitability of greenfield investment relative to exporting determines the outside options of local firms and hence their decision of whether to accept a merger or joint venture offer. If greenfield investment is more profitable than exporting, this reduces the price the multinational has to offer to acquire a local firm with the consequence that the multinational may prefer M&A to greenfield investment. We also derived conditions under which a credible threat of greenfield investment is likely to support a joint venture agreement.
If the multinational prefers exporting to greenfield investment, a local firm may not accept a joint venture, and the multinational will choose M&A if the trade cost is sufficiently large.
